The Internet has begun to be recognized as a legitimate social survey tool as its user horizon rapidly expands to the general public. The Internet survey can be defined as a survey method that uses the Internet as a medium for dissemination, drawing a sample and/or design of the survey instrument. The Internet survey is known to have many advantages over conventional mail, telephone, and intercept surveys in that it guarantees fast response by allowing immediate delivery of the instrument and easy feedback (Litvin and Kar 2001; Oppermann 1995; Tierney 2000; Watt 1997; Weible and Wallace 1998) . It also provides accurate routing by verifiable delivery (James, Wotring, and Forrest 1995) , encourages interactivity, and enables researchers to transmit different types of material (Dillman 2000; Smith and Leigh 1997; Watt 1997) and to design more complex and dynamic instruments (Dillman 2000; Pitkow and Recker 1994; Schmidt 1997; Watt 1997; Weible and Wallace 1998) . In addition to providing new modes for presenting and disseminating survey instruments, the Internet enables researchers to access a large population without restrictions to geographic boundaries; thus, it is potentially much more comprehensive and less expensive than conventional survey methods (Schmidt 1997; Smith and Leigh 1997; Tse 1998; Watt 1997; Weible and Wallace 1998 ).
An important limitation of the Internet-based survey approach relates to the potential lack of representativeness of the "e-sample" (Best et al. 2001; Bradley 1999; Schmidt 1997; Tierney 2000; Tse 1998; Watt 1997) . Like other survey methods, the goal of most Internet surveys is to obtain accurate information of the sample itself to develop a better understanding of the population from which the sample was drawn (Dillman 2000) . A high degree of generalization of the results obtained from Internet-based surveys, however, can be achieved only when the characteristics of Internet users are assumed or tested to be the same as nonusers (Best et al. 2001) . Otherwise, the results obtained from an Internetbased study represent only the characteristics of the respondents (Bradley 1999; Schmidt 1997; Tse 1998; Watt 1997) .
From a practical point of view, contact information (e.g., name, address, e-mail address, etc.) obtained from users and archived within the Internet is a typical example of the sample pool used in Internet surveys. Unique characteristics of the Internet, however, should be taken into account to ascertain the representativeness of this sample. Unlike conventional survey methods, universal population frames (i.e., telephone book in the case of telephone survey) do not exist in the Internet environment (Kaye and Johnson 1999) . As a result, Internet surveys are highly dependent on voluntary participation and are vulnerable to coverage errors embedded in self-selected samples (Batagelj and Vehovar 1998; Kaye and Johnson 1999; Litvin and Kar 2001; Oppermann 1995) .
The goal of this study was to assess the potential for coverage error embedded in self-selected Internet-based samples within the context of tourism. The following sections introduce and discuss coverage error and self-selection bias that may occur during the sampling process when considering an Internet-based survey. The next section discusses the approach used to examine the impact of coverage error. In the following section, the results of several analyses are presented regarding differences in demographic characteristics, psychographic characteristics, and travel behaviors between the people who are potentially part of a sampling frame and those who are not. The implications of the findings for the use of Internet-based surveys are described in the last section of the article.
COVERAGE ERROR OF E-SAMPLE
Efforts should always be made to minimize the error that is likely to occur during any survey practice, including the following: (1) measurement error, (2) sampling error, (3) nonresponse error, and (4) coverage error (Dillman 2000) . Measurement error is the bias brought by inappropriate wording and questionnaire structure (see Figure 1) . Recent research suggests that Internet-based surveys, in comparison with conventional survey methods, are highly vulnerable to measurement error in that they allow more diverse presentation modes and potentially demand more decisions on how to design the questionnaire (O'Neil and Penrod 2001) . Sampling error relates to the precision of the results and is likely to penetrate into the research process through decisions regarding sample size. It appears that the Internet-based survey, in general, is less vulnerable to sampling error in that the cost for distribution is much less than conventional survey methods and enables easy access to relatively large numbers of potential respondents. Nonresponse error occurs when respondents' decision to respond or not to respond to the survey is influenced by the issues under consideration in the study. A substantial amount of research on Internet-based surveys has focused on nonresponse error; the results of this research suggest that there is a substantial potential for nonresponse error, although the nature and extent of bias appears to be case specific (Mehta and Sivadas 1995; Schaefer and Dillman 1998; Schuldt and Totten 1994; Sheehan 2001; Sheehan and Hoy 1999; Sheehan and McMillan 1999; Tse 1998; Weible and Wallace 1998; Yun and Trumbo 2000) . Coverage error describes the bias resulting from the use of a nonrepresentative sampling frame (Bradley 1999; Dillman 2000) . Research by Bradley (1999) indicates that Internet-based surveys are substantially more likely to be influenced by coverage error because the probability of being included in a sample is disproportionate rather than being equal to the extent of accessibility to the Internet. Other studies regarding the use of Internet-based surveys have recognized coverage error, in particular, as a major obstacle that hinders researchers from using the Internet survey (Schaefer and Dillman 1998) . They argue that coverage error is closely related to the popularity of the medium through which the survey is conducted. Thus, if the majority of the public actively use the Internet on a regular basis, the Internet user could be representative of the general public (Yun and Trumbo 2000) . Since this is not true, it is argued that Internet-based surveys can be representative only of active Internet users (Bradley 1999; Mehta and Sivadas 1995; Tse 1998; Watt 1997) .
Coverage error can occur when the process of developing/ selecting a sampling frame of Internet users is biased. Unlike conventional survey methods, universal population frames such as a telephone book or even random digit dialing do not exist for the Internet (Kaye and Johnson 1999) . Internet users can easily create new identities at the cost of a few key strokes or through the use of numerous service providers. Given the extremely low cost for creating new identities and a large number of service providers, universal registry systems that enable researchers to keep contact information and to update it on a regular base are not applicable on the Internet. As a result, sampling frames are likely to contain voluntary participants and are vulnerable to systematic differences between participants and nonparticipants (Batagelj and Vehovar 1998; Kaye and Johnson 1999; Litvin and Kar 2001; Oppermann 1995) .
SELF-SELECTION BIAS EMBEDDED IN INTERNET-BASED SAMPLES
Extreme caution should be given to the interpretation of survey results obtained from a self-selected sample because those respondents who voluntarily participate in the survey tend to have strong opinions on the survey topic and are more likely to be interested in and concerned about the topic than those who do not (Wu and Weaver 1997) . Self-selection in an Internet survey may occur in different phases. For example, a user can be a part of a sampling frame by selecting to leave one's contact information on the Internet. Self-choice to complete a survey is another example of where selfselection takes place. Biases associated with a self-selected sample extend to either coverage error or nonresponse error (or both) according to in which phase self-selection occurs. According to Bradley (1999) , three types of sampling methods can be identified in the Internet survey: closed, open, and hidden. In a closed Internet-based survey, samples or sampling frames are chosen in advance, and only those selected are invited to participate in the survey. Researchers often build a list of contact information, most likely e-mail addresses, by surfing Internet outlets such as newsgroups (Smith and Leigh 1997; Swoboda et al. 1997) , usenets (Mehta and Sivadas 1995; Schuldt and Totten 1994) , and email lists (Schaefer and Dillman 1998; Weible and Wallace 1998; Yun and Trumbo 2000) with the hope of obtaining representative samples. Once a researcher obtains a list of potential contacts, a sample is selected and invited to participate in the study. Since the cost per survey is extremely low, researchers are likely to use the whole list instead of selecting samples. In closed Internet-based surveys, self-selection occurs only in the response phase and is likely to relate more to nonresponse error than to coverage error.
Internet-based surveys can be opened to the public either by using advertisements such as banner invitations or by pop-up surveys (or any combination thereof). To use banner invitations, researchers "open" the chances of being exposed to a visitor by publicizing participation using a banner advertisement(s) in a highly visible place(s) (Pitkow and Recker 1994) and wait for users to voluntarily complete the survey. Pop-up surveys are "hidden" during the usual session and are exposed to users by predetermined trigger mechanisms such as viewing a specific page (Bradley 1999) . Like closed Internet-based surveys, self-selection in these open and hidden surveys occurs when a potential respondent makes a decision concerning whether to complete the survey (Kaye and Johnson 1999) .
Internet-based samples also can be drawn from the selfselected sampling frames whereby the opportunity to be part of the sampling frame is opened to the public, but dissemination of the survey instrument is closed to the selected sample. A list of registration records for a specific Web site is a typical example of an open-and-closed Internet-based sample. Another typical situation in tourism research is the use of a list of mailing addresses obtained when users request offline information materials such as travel brochures and coupons. This open-and-closed procedure is especially useful when the population being considered is defined by a specific Web site and when the survey effort may be conducted using conventional mail and telephone surveys, as well as Internetbased surveys (Schaefer and Dillman 1998) . In these sampling frames, the potential for self-selection bias occurs not only in the response phase but also in the registration phase. As a result, open-and-closed Internet-based sampling is subject to the possibilities of systematic differences between those who register at the Web site and those who do not. Thus, if the coverage error embedded in self-selected sampling frame is significant, generalization of the findings to a population that includes those persons who selected not to be a part of the sampling frame is not possible.
METHOD
The data for the study were drawn from advertising evaluation studies conducted for two convention and visitor bureaus (Harbor Country and Amish Country) located in Northern Indiana. In addition to conventional demographic, advertising information use, and travel behavior-related questions, the survey was designed to measure the respondents' use of and attitudes toward various emerging Internet technologies and Internet-based marketing strategies. An important question in this section of the survey asked respondents to indicate their willingness to provide personal information on a travel-related Web site so that they may receive digital travel brochures and special travel offers from the bureaus. The response to this question was a balanced 5-point Likert-type scale where each of the values was anchored on a scale ranging from 1 (extremely likely), 2 (very likely), 3 (somewhat likely), 4 (not likely), to 5 (not at all likely). It is posited that the responses to this question provide insights into the potential coverage bias exhibited by many permission-based Internet surveys. That is, one would expect that only those respondents scoring 1 or 2 would be part of an Internet-based sampling frame; it is important to note that the use of incentives (i.e., additional travel brochures and special offers to local tourism products) is a typical practice when building contact lists for Internet direct marketing and research campaigns. Based on this assumption, the goal of this study was to test for systematic differences between those respondents indicating that they were likely to provide personal contact information and those who indicated that they would not. For the purpose of this study, the five response categories were regrouped into three categories by collapsing negative responses (i.e., not at all likely and not likely) and positive responses (i.e., very likely and extremely likely), while the middle response category (i.e., somewhat likely) was retained.
The study participants included 4,688 randomly selected individuals who had made inquiries to the two bureaus during the spring and summer (April to September) 1999. The survey was conducted during the period from December 8, 1999, to February 1, 2000, and followed a three-stage mailing process (first mail out, postcard reminding, and second mail out). In total, 1,845 completed surveys were returned, resulting in a 39.3% response rate; 385 of these cases were eliminated because they failed to complete to the question regarding willingness to provide contact information. Thus, a total of 1,460 cases (673 cases for Harbor Country and 787 cases for Amish Country) were used in this study.
The majority of respondents were female and middle aged, ranging from 36 to 55 years old (see Table 1 ); in addition, most respondents were married (79%) at the time of the survey. Comparisons of respondents' profiles between the two samples were conducted and indicate they are not statistically different (α = .05); therefore, a combined data set was used for the following analyses. Respondents assigned to one of three groups were then compared in terms of their sociodemographic characteristics, travel styles, travel planning JOURNAL OF TRAVEL RESEARCH 299 behaviors, and trip characteristics using chi-square tests and ANOVA.
RESULTS

Sociodemographic Characteristics
Noticeable sociodemographic differences appear to exist between groups with different levels of willingness to provide their name and e-mail address (Table 2) . Elderly respondents are more reluctant to provide their information (χ 2 = 47.27, sig. = .000), as compared to the respondents younger than 45 years old. Comparisons indicate that only about 14% of those respondents older than 65 years old are likely to provide contact information, while approximately one-third of those respondents 36 years old and younger are willing to provide such information. Significant differences also appear to exist in respondents' income (χ 2 = 36.70, sig. = .000). The results presented in Table 2 show that low-income respondents, as compared to their counterparts, are more reluctant to provide their name and e-mail address. As can be seen in Table 2 , the chance of obtaining contact information from higher income respondents with more than $50,000 in annual household income (31% to 35%) is substantially higher than the chance for lower income respondents (22% to 27%). Concomitantly, a fairly high portion of lower income respondents (58%) indicated that they were reluctant to provide their personal information, while a relatively low proportion of higher income respondents (36%) explicitly indicated that they would not provide the requested information.
The likelihood of providing contact information also varies significantly according to the existence of children at home (χ 2 = 16.88, sig. = .000). The results of the study indicate that 34% of persons who currently live with children at home, as compared to 25% of those who do not have children, are in favor of providing contact information; this difference suggests that those respondents who have children living at home are almost 50% more likely to provide their contact information than those who are not. At the same time, respondents without children are proportionally much higher (i.e., 26%) to indicate that they are reluctant to provide contact information, that is, 50% of those respondents without children at home indicated they were not likely to provide information, as compared to 40% of those with children living at home. In terms of respondents' gender and marital status, the distribution within each group is statistically identical.
Travel Style Characteristics
Differences in travel styles were examined to assess the potential for bias in various behavioral aspects related to the trip (see Table 3 ). Statistically significant differences between groups appear to exist regarding how much each respondent likes to read destination brochures, his or her tendency to choose a destination with respect to ease of access, and his or her desire to seek novelty. The results indicate that those respondents who like to read destination brochures are more likely to provide contact information. In the same vein, the people who are in favor of leaving their contact information tend to like the process of shopping for new and different destinations. Respondents who are reluctant to provide their information, however, are more likely to visit a destination "that is easy to visit." Additional analyses were conducted to examine respondents' opinions concerning the importance of several activities and features they consider when evaluating Midwest travel destinations. The results presented in Table 3 indicate a number of significant differences between 300 FEBRUARY 2004 groups. Interestingly, people who are likely to provide contact information appear to be active travelers in that they are more interested in outdoor activities (e.g., hiking, biking, boating, etc.) and are more concerned about things to do/see and the cost of visiting the destination.
Travel-Planning Behaviors
Differences in willingness to provide information by travel-planning behaviors were examined by focusing on the mode of information request, information sources used for trip planning, and the timing of their decision to visit Northern Indiana (see Table 4 ). Since multiple responses were allowed for information request mode and information sources, each response category was treated as a dichotomous variable. As one might expect, people who have requested travel information via e-mail and Web site are more willing to provide contact information than those who have used conventional media. A similar pattern can be also observed in the information source(s) used for trip planning. People who rely on the Internet for trip planning are more in favor of providing contact information than those who use conventional information sources. Respondents who use internal sources (i.e., previous experience) appear to be more prevalent in the not likely group (52%) than in the likely group (23%). In contrast, the proportion of people who use the Internet for trip planning is significantly higher in the likely group (55%) than in the not likely group (25%). Last, it appears that willingness to provide contact information does not significantly (α = .05) vary by the timing of respondents' decision to visit Northern Indiana.
Trip Characteristics
The last set of analyses examined the differences (i.e., potential for bias) among groups with respect to the characteristics of trips to Northern Indiana (see Table 5 ). The analyses for these variables, including travel group and purpose of trip, indicated that no significant differences appear to exist (α = .05); the same is true for the length of trip, even though those likely to provide their contact information tend to take longer trips (2.4 days) than their counterpart (2.0 days). Expenditures (per person per day) at the destination do not differ significantly between groups.
DISCUSSION
Biases resulting from differences in demographic and psychographic characteristics of self-selected Internet-based samples have been considered to be severe enough to keep researchers from exclusively relying on this approach (Schmidt 1997; Yun and Trumbo 2000) . In tourism research, demographic and psychographic characteristics have been considered important variables for explaining travel behavior such as destination choice and information search. Note: All items were measured on a 5-point scale ranging from 1 (strongly disagree) to 5 (strongly agree). **p < .05. ***p < .01.
Moncur 1980; Woodside and Lysonski 1989) and information search behavior (Capella and Greco 1987; Etzel and Wahlers 1985; Gitelson and Crompton 1983; Vogt and Fesenmaier 1998) . The effects of psychographic characteristicssuch as respondents' personality, knowledge, and experience -on destination choice and information search are also well documented. Plog (1972) and others (e.g., Ross 1994) have demonstrated that the personality of the traveler affects travel destination decisions; knowledge and experience introduce differences in the categorization process of travel destinations (Woodside and Lysonski 1989) and in information searching and processing (Brucks 1985; Park, Gardner, and Thukral 1988; Park and Lessig 1981) . Given the apparent potential for bias in demographic and psychographic characteristics of e-samples, use of the Internet for tourism research requires considerable caution, especially when generalizing the findings of the survey to a population that includes nonusers and/or self-selected nonparticipants.
The results of this case study provide further evidence that self-selected participants are not representative of potential users of tourism Web sites because of the coverage error embedded in the sampling process. Specifically, the results indicate that the probability of being included in an Internetbased survey varies significantly by demographic characteristics. That is, the list of self-selected participants is likely to be overrepresented by those persons that are younger and have higher income; also, respondents who live with children at home are more likely to provide personal information than those who do not. Finally, travelers who are acquainted with the Internet and use it actively to plan trips have a much higher chance of being included in the sampling frame. This later finding is consistent with other research indicating a positive relationship exists between the willingness to provide personal information on the Internet and one's familiarity with the Internet (Yun and Trumbo 2000) . Significant differences were also found with respect to travelrelated characteristics. In general, respondents who like to visit new destinations, enjoy the travel-planning process, and participate in outdoor activity environments appear more likely to be overrepresented in self-selected Internet-based samples. Interestingly, the results of this study indicate that actual trip behavior does not differ significantly among the three groups; therefore, estimates of trip-related statistics may not suffer substantially from Internet-based coverage bias.
A large literature provides directions regarding practical steps that can be taken to minimize (or at least expose the sources for) bias resulting from survey errors (e.g., Dillman 2000); these include follow-up surveys, multiple formats, and so forth. Other research suggests that certain sources for bias may disappear as the medium becomes more widely used. For example, one source of coverage bias in Internet surveys results from the lack of access/use of the Internet by the traveler (or general population). Recent studies indicate, however, that the use of the Internet for travel planning (including the purchasing of travel services) is becoming common among a large majority of the traveling public (Travel Industry Association of America 2002), thereby mitigating this source for potential bias. Countering this trend, however, Internet users appear to be increasingly more sensitive to security issues, SPAM, and so forth, and therefore may become even more reluctant to volunteer address information. The implications of these and other trends affecting coverage bias are substantial and severely limit researchers' 302 FEBRUARY 2004 ability to conduct reliable population-based Internet research. In particular, this suggests that the potential for bias when using any permission-based list is unknown, and generalization beyond the specific sample is problematic. In addition, the cost of building reliable (as measured by the potential for bias) Internet lists is substantial. However, the potential value of such a list is significantly higher than these costs if a tourism destination marketer seeks to conduct research and/or develop an effective Internet-based direct marketing program. Indeed, Godin (1999) argues that many consumers now recognize the value of their names and require compensation from marketing organizations. He further suggests, however, that this "permission" to be contacted is an important foundation for building lasting and financially beneficial relationships. Thus, from a practical perspective, the coverage bias inherent in Internet-based lists may be beneficial to destination marketers in that they include only those persons actually interested in receiving additional travel information and open to new opportunities offered by the marketing organization. Further investigation of the potential biases in Internetbased surveys is clearly needed. In particular, increased effort should be made to assess the nature and extent of coverage error in Internet-based surveys so that the limitations of self-selected e-samples can be more fully understood and then take advantage of the many strengths of the Internet survey in tourism research. In addition, future studies should consider strategies to mitigate (or take advantage of) other sources of bias, including nonresponse and survey response. It is clear that the Internet offers many advantages over more traditional approaches to research. The challenge is to expose and document the strengths and weaknesses of this approach so that tourism researchers can better decide which approach is more appropriate for addressing the specific goals of their study. Note: For the not likely group, n = 128; for the somewhat likely group, n = 70; and for the likely group, n = 98. a. Responses were only for those who have visited Northern Indiana in the past 2 years. b. For multiple responses, percentage is based on respondents.
